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(57)Abstract: 

PURPOSE: To reduce an operation voltage for a driver IC by connecting a 
capacity to a source electrode which is served as an output terminal of a 
buffer TFT inserted between a driver IC and a drain line and applying an AC 
voltage to a wiring. 

CONSTITUTION: A buffer circuit 3 comprising a buffer TFTTB and a line 
memory capacity CL is formed between a driver IC 2 on a drain side and a 
display area 7. In this equivalent circuit, an image signal VDD is fed from the 
driver IC to drive a liquid crystal by AC, oscillates at an amplitude of VSIG 
with an opposed electrode VCOM as a centerline, and takes positive and 
negative poles in even and odd number frames relative to the VCOM, 
respectively. Then, after the buffer TFTTB is shielded, an AC voltage is 
applied to a wiring through the line memory capacity CL to get a drive voltage 
higher than an output voltage of the driver IC 2. Thus the operation voltage 
for the driver IC 2 can be reduced, and the opening rate of a liquid display 

part can be increased. " " 

LEGAL STATUS 

[Date of request for examination] 02.09.1 998 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3328840 

[Date of registration] 19.07.2002 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 




Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pixel arranged in the shape of a matrix in the viewing area, and the pixel TFT which drives 
each pixel concerned. The drain wire which connects to a drain drive circuit said drain electrode of TFT 
arranged by the same train of said matrix. In the liquid crystal display which has the gate line which 
connects to a gate drive circuit said gate electrode of TFT arranged by the same line of said matrix The 
buffer TFT by which the drain electrode was connected to said drain drive circuit, and the source 
electrode was connected to said drain wire, The liquid crystal display characterized by establishing the 
buffer circuit containing the Rhine memory space by which the end was connected to the source 
electrode of the buffer TFT concerned, and the other end was connected to the common electrode in 
the outside of said viewing area. 

[Claim 2] The drive approach of the liquid crystal display characterized by impressing the Rhine memory 
alternating voltage to said common electrode to which said Rhine memory space was connected in the 
drive approach of a liquid crystal display according to claim 1. 

[Claim 3] The pixel arranged in the shape of a matrix in the viewing area, and the addition capacity by 
which the end was made each pixel concerned and the other end was connected to the gate line of the 
previous line, The pixel TFT which drives each said pixel and addition capacity, and the drain wire which 
connects to a drain drive circuit said drain electrode of TFT arranged by the same train of said matrix, 
In the liquid crystal display which has the gate line which connects to a gate drive circuit said gate 
electrode of TFT arranged by the same line of said matrix The buffer TFT by which the drain electrode 
was connected to said drain drive circuit, and the source electrode was connected to said drain wire, 
The liquid crystal display characterized by establishing the buffer circuit containing the Rhine memory 
space by which the end was connected to the source electrode of the buffer TFT concerned, and the 
other end was connected to the common electrode in the outside of said viewing area. 
[Claim 4] The drive approach of the liquid crystal display characterized by making mutually into the 
alternating voltage of opposition the source electrical potential difference of the pixel TFT of the pixel 
which adjoins in the direction of a train in the drive approach of a liquid crystal display according to 
claim 3. 

[Claim 5] The pixel arranged in the shape of a matrix in the viewing area, and the perfect storage 
capacitance by which parallel connection was carried out to each pixel concerned, The pixel TFT which 
drives each pixel and perfect storage capacitance of said, and the drain wire which connects to a drain 
drive circuit said drain electrode of TFT arranged by the same train of said matrix, In the liquid crystal 
display which has the gate line which connects to a gate drive circuit said gate electrode of TFT 
arranged by the same line of said matrix The buffer TFT by which the drain electrode was connected to 
said drain drive circuit, and the source electrode was connected to said drain wire, The liquid crystal 
display characterized by establishing the buffer circuit containing the Rhine memory space by which the 
end was connected to the source electrode of the buffer TFT concerned, and the other end was 
connected to the common electrode in the outside of said viewing area. 

[Claim 6] While giving buffer selection time amount to said two buffers TFT which are in the Rhine 
selection time amount, and were connected to one drain drive circuit in the drive approach of a liquid 



-2- 



crystal display according to claim 5, respectively The drive approach of the liquid crystal display which is 
in pixel selection time amount, and is characterized by changing said each Rhine memory electrical 
potential difference to a polarity [ of said drain signal in each buffer selection time amount ], and like- 
pole (based on core of amplitude) nature side after termination of each buffer selection time amount. 
[Claim 7] The pixel arranged in the shape of a matrix in the viewing area, and the pixel TFT which drives 
each pixel concerned, The drain wire which connects to a drain drive circuit said drain electrode of TFT 
arranged by the same train of said matrix, In the liquid crystal display which has the gate line which 
connects to a gate drive circuit said gate electrode of TFT arranged by the same line of said matrix The 
odd number train buffer circuit containing the Rhine memory space by which the end was connected to 
the source electrode of the buffer TFT by which the drain electrode was connected to said drain drive 
circuit, and the source electrode was connected to said drain wire of an odd number train, and the 
buffer TFT concerned, and the other end was connected to the odd number train common electrode, 
Said odd number train buffer circuit of the front row The Rhine memory space by which the end was 
connected to the source electrode of the buffer TFT by which the drain electrode was connected in 
common to said connected drain drive circuit, and the source electrode was connected to said drain 
wire of an even number train, and the buffer TFT concerned, and the other end was connected to the 
even number train common electrode The liquid crystal display characterized by forming a means to 
drive the even number train buffer circuit to include, and said odd number train buffer TFT and even 
number train TFT by turns in the outside of said viewing area. 

[Claim 8] While said buffer TFT gives the buffer selection time amount used as switch-on in the drive 
approach of a liquid crystal display according to claim 7 in the Rhine selection time amount from which 
TFT of said pixel in the same line of said matrix will be in switch-on The drive approach of the liquid 
crystal display which is in said pixel selection time amount, and is characterized by changing the Rhine 
memory space to a polarity [ of the video signal in buffer selection time amount ] (based on core of 
amplitude), and like-pole nature side after termination of said buffer selection time amount. 
[Claim 9] The pixel arranged in the shape of a matrix in the viewing area, and the pixel TFT which drives 
each pixel concerned, The drain wire which connects to a drain drive circuit said drain electrode of TFT 
arranged by the same train of said matrix, In the liquid crystal display which has the gate line which 
connects to a gate drive circuit said gate electrode of TFT arranged by the same line of said matrix The 
odd number train buffer circuit containing the Rhine memory space by which the end was connected to 
the source electrode of the buffer TFT by which the drain electrode was connected to said drain drive 
circuit, and the source electrode was connected to said drain wire of an odd number train, and the 
buffer TFT concerned, and the other end was connected to the odd number train common electrode, 
Said odd number train buffer circuit of the front row The Rhine memory space by which the end was 
connected to the source electrode of the buffer TFT by which the drain electrode was connected in 
common to said connected drain drive circuit, and the source electrode was connected to said drain 
wire of an even number train, and the buffer TFT concerned, and the other end was connected to the 
even number train common electrode The liquid crystal display characterized by forming a means to 
drive the even number train buffer circuit to include, and said odd number train buffer TFT and even 
number train TFT by turns in the outside of said viewing area. 

[Claim 10] While said buffer TFT gives the buffer selection time amount used as switch-on in the drive 
approach of a liquid crystal display according to claim 9 in the Rhine selection time amount from which 
TFT of said pixel in the same line of said matrix will be in switch-on The drive approach of the liquid 
crystal display which is in said pixel selection time amount, and is characterized by changing the Rhine 
memory space to a polarity [ of the video signal in buffer selection time amount ] (based on core of 
amplitude), and like-pole nature side after termination of said buffer selection time amount. 
[Claim 11] The liquid crystal display characterized by said Rhine memory space occupying 50% or more 
of capacity of the full capacity which accompanies a drain wire in a liquid crystal display given in any 1 
term of claims 1, 3, 5, 7, and 9. 
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[Claim 12] The portable computer which equipped any 1 term of claims 1, 3, 5, 7, 9, and 1 1 with the 
liquid crystal display of a publication. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the operating voltage of the driver IC of the liquid crystal display of the active 
matrix which this invention requires for a liquid crystal display and its drive approach, and drives liquid 
crystal especially using TFT, i.e., a thin film transistor, — decreasing — good — it is related with the 
structure of a **** liquid crystal display, and the drive approach of a liquid crystal display. 
[0002] 

[Description of the Prior Art] A TFT-liquid-crystal display is a small low power, and is used for the 
display of a microcomputer etc. Such a active-matrix liquid crystal display has the problem that its 
member cost is high compared with CRT although display quality is excellent, and it is high. [ of the cost 
price of the driver IC of the drive circuit which supplies a signal to the pixel TFT which drives liquid 
crystal especially ] 

[0003] The approach of using a cheap low-battery driver IC as a price reduction measure of a driver IC 
is effective. As the example, the outline of the conventional technique indicated by "flat-panel 
display'91" (Nikkei Business Publications November, 1990 issue P88-96) is explained. Drawing 14 is the 
circuit diagram showing the equal circuit of the TFT matrix for explaining the conventional technique, 
and drawing 1 5 is a timing diagram which shows the drive wave in the equal circuit of drawing 14 . 
[0004] Video signal VD The drain electrode D of TFT TP is supplied from the driver IC 2. If the Rhine 
selection signal VG supplied from a driver IC 1 is impressed, TFT will be in switch-on, and the liquid 
crystal capacity CLC will be charged until the source electrical potential difference VS becomes equal 
to VD. On the other hand, on both sides of liquid crystal, the output voltage of TFT and the opposite 
electrical potential difference VCOM which is the AC signal of opposition are impressed to the 
counterelectrode COM which counters with TFT. The potential difference of the source electrical 
potential difference VS of TFT and the opposite electrical potential difference VCOM is impressed to 
liquid crystal. Therefore, the alternating current drive of the liquid crystal is carried out by amplitude 
2VSIG+2VSIGO of the sum electrical potential difference of amplitude 2VSIG of the image electrical 
potential difference VD, and amplitude 2VSIGO of the opposite electrical potential difference VCOM. 
That is, an electrical potential difference higher than the voltage swing supplied to TFT from a driver can 
be impressed to liquid crystal. This means that a cheap low-battery driver IC can be used. 
[0005] In the usual TFT-liquid-crystal display, as shown in drawing 14 , storage capacitance CST is 
formed in the liquid crystal capacity CLC and juxtaposition for every pixel. Addition of storage 
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capacitance makes the capacity of liquid crystal increase equivalent, lengthens the discharge constant 
of liquid crystal, and is effective in raising the homogeneity of a display image. There are two kinds of 
connection types of this storage capacitance. One method is the approach of connecting one edge to 
the source electrode S of TFT, and connecting the other end to the common electrode COM, as shown 
in drawing 14 . Another method is the approach of forming capacity between the gate lines L of the 
continued line. In this specification, the former is made to call the perfect storage capacitance CST, a 
call, and the latter the addition capacity CAD. When the perfect storage capacitance CST is adopted as 
storage capacitance, electrical potential differences [ counterelectrode ] can be impressed to a common 
electrode. For this reason, even if it forms storage capacitance CAD, the driver electrical-potential- 
difference reduction effectiveness which was already described is acquired. On the other hand, in the 
case of an addition capacity method, the same electrical potential difference as a counterelectrode 
cannot be applied to the addition capacity CAD, but the gate voltage of a direct current is impressed 
mostly. For this reason, the increment width of face of the electrical potential difference impressed to 
liquid crystal becomes small. Although increment width of face is expressed with the form which carried 
out the capacitive component rate of the alternating voltage applied to the counterelectrode by liquid 
crystal capacity and addition capacity, about 1 of an opposite electrical potential difference / 4 or less 
are usually it. 

[0006] In addition, JP,2-19621 8,A is also one of those which are related as this kind of a conventional 
technique. In this example, the potential difference of the gate potential and drain potential which are 
impressed to TFT with the polarity of a picture signal differed, the signal written in each pixel of a liquid 
crystal display changed, whenever the polarity of a picture signal was reversed, in order to prevent that 
a screen flickers, the potential of a scan signal was changed synchronizing with reversal of a picture 
signal, and it has proposed making equal the potential difference of a scan signal and a picture signal, 
and the potential difference of a scan signal and common potential. 

[0007] However, the effective means is not shown about the policy which reduces the operating voltage 

of a driver 1C. 

[0008] 

[Problem(s) to be Solved by the Invention] The electrical potential difference which impresses 
alternating voltage to a counterelectrode and is impressed to liquid crystal as the reduction approach of 
the conventional driver electrical potential difference was made to increase. In order to have acquired 
sufficient increment effectiveness in an electrical potential difference, the electrode of the perfect 
storage capacitance CST and the becoming common electrode needed to be formed in all pixels. 
[0009] In order that the electrode which forms the perfect storage capacitance CST might run the 
inside of each pixel to a gate line and parallel, the incidence rate of the malfunction of these electrodes 
and gate lines depended short was high. 

[0010] Moreover, since these electrodes were generally opaque, the amount of transparency of light fell 
by capacity formation, and they also had the problem that the display screen became dark. 
[0011] Furthermore, since a source electrical potential difference is interlocked with vibration of an 
opposite electrical potential difference and it vibrates after gate voltage will not be impressed but TFT 
will be in a cut off state, the amplitude of a source electrical potential difference serves as a maximum 
of 2 VSIG+4VSIGO after all. When obtaining liquid crystal driver voltage equivalent to this without the 
amplitude of a common electrical potential difference, as compared with the case where the amplitude 
of a drain electrical potential difference is set to 2VSIG(s)+2VSIGO, the amplitude of a source electrical 
potential difference is increasing only 2 VSIGO from the start. When gate voltage is considered on the 
basis of the electrical potential difference of the source and a drain, it is equivalent to having decreased 
the amplitude of gate voltage, and becomes the cause of reducing the switching operation of TFT. That 
is, the flow resistance between the source/drain of TFT is made to increase, and cutoff resistance is 
decreased. This phenomenon reduces the actual value of liquid crystal driver voltage, and the contrast 
ratio of a display image is reduced or it brings about image quality degradation of a cross talk etc. 
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[0012] The purpose of this invention is offering the liquid crystal display equipped with the means which 
the operating voltage of a driver IC can be reduced and the numerical aperture of the liquid crystal 
display section is raised, and makes an inter-electrode short circuit decrease sharply, and raises image 
quality by the rise of substantial gate voltage, and its drive approach. 
[0013] 

[Means for Solving the Problem] The above-mentioned purpose inserts TFT used as a buffer between a 
driver IC and a drain wire, connects capacity to the source. electrode used as the output terminal of this 
buffer TFT, and is attained by impressing alternating voltage to wiring through this capacity. 
[0014] Namely, the pixel arranged in the shape of a matrix in the viewing area in order that this invention 
might attain the above-mentioned purpose, The pixel TFT which drives each pixel, and the drain wire 
which connects to a drain drive circuit the drain electrode of TFT arranged by the same train of a matrix, 
In the liquid crystal display which has the gate line which connects to a gate drive circuit the gate 
electrode of TFT arranged by the same line of a matrix The buffer TFT by which the drain electrode was 
connected to the drain drive circuit, and the source electrode was connected to the drain wire, The 
liquid crystal display which established the buffer circuit containing the Rhine memory space by which 
the end was connected to the source electrode of this buffer TFT, and the other end was connected to 
the common electrode in the outside of said viewing area is proposed. 

[0015] In the case of this liquid crystal display, the Rhine memory alternating voltage is impressed to 
said common electrode to which said Rhine memory space was connected. 

[0016] This invention Moreover, the pixel arranged in the shape of a matrix in the viewing area in order 
to attain the above-mentioned purpose, The addition capacity by which the end was made each pixel 
and the other end was connected to the gate line of the previous line, The pixel TFT which drives each 
pixel and addition capacity, and the drain wire which connects to a drain drive circuit the drain electrode 
of TFT arranged by the same train of a matrix, In the liquid crystal display which has the gate line which 
connects to a gate drive circuit the gate electrode of TFT arranged by the same line of a matrix The 
buffer TFT by which the drain electrode was connected to the drain drive circuit, and the source 
electrode was connected to the drain wire, The liquid crystal display which established the buffer circuit 
containing the Rhine memory space by which the end was connected to the source electrode of this 
buffer TFT, and the other end was connected to the common electrode in the outside of said viewing 
area is proposed. 

[0017] Let mutually the source electrical potential difference of the pixel TFT of the pixel which adjoins 
in the direction of a train be the alternating voltage of opposition in this liquid crystal display. 
[0018] The pixel arranged in the shape of a matrix in the viewing area in order that this invention might 
attain the above-mentioned purpose further, The pixel TFT which drives the perfect storage 
capacitance by which parallel connection was carried out to each pixel, and each pixel and perfect 
storage capacitance, The drain wire which connects to a drain drive circuit the drain electrode of TFT 
arranged by the same train of a matrix, In the liquid crystal display which has the gate line which 
connects to a gate drive circuit the gate electrode of TFT arranged by the same line of a matrix The 
buffer TFT by which the drain electrode was connected to the drain drive circuit, and the source 
electrode was connected to the drain wire, The liquid crystal display which established the buffer circuit 
containing the Rhine memory space by which the end was connected to the source electrode of Buffer 
TFT, and the other end was connected to the common electrode in the outside of said viewing area is 
proposed. 

[0019] While said two buffers TFT which are in the Rhine selection time amount, and were connected to 
pne drain drive circuit give buffer selection time amount, respectively in the case of this liquid crystal 
display, it is in pixel selection time amount, and each Rhine memory electrical potential difference is 
changed to a polarity [ of the drain signal in each buffer selection time amount ], and like-pole (based on 
core of amplitude) nature side after termination of each buffer selection time amount. 
[0020] The pixel arranged in the shape of a matrix in the viewing area in order that this invention might 
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attain the above-mentioned purpose, The pixel TFT which drives each pixel, and the drain wire which 
connects to a drain drive circuit the drain electrode of TFT arranged by the same train of a matrix, In 
the liquid crystal display which has the gate line which connects to a gate drive circuit the gate 
electrode of TFT arranged by the same line of a matrix The odd number train buffer circuit containing 
the Rhine memory space by which the end was connected to the source electrode of the buffer TFT by 
which the drain electrode was connected to the drain drive circuit, and the source electrode was 
connected to the drain wire of an odd number train, and this buffer TFT, and the other end was 
connected to the odd number train common electrode, Said odd number train buffer circuit of the front 
row The even number train buffer circuit containing the Rhine memory space by which the end was 
connected to the source electrode of the buffer TFT by which the drain electrode was connected in 
common to the connected drain drive circuit, and the source electrode was connected to said drain wire 
of an even number train, and this buffer TFT, and the other end was connected to the even number 
train common electrode, The liquid crystal display which formed a means to drive the odd number train 
buffer TFT and the even number train TFT by turns in the outside of said viewing area is proposed. 
[0021] In this liquid crystal display, into the Rhine selection time amount from which TFT of the pixel in 
the same line of said matrix will be in switch-on, while Buffer TFT gives the buffer selection time 
amount used as switch-on, it is in pixel selection time amount, and the Rhine memory space is changed 
to a polarity [ of the video signal in buffer selection time amount ] (based on core of amplitude), and 
like-pole nature side after termination of said buffer selection time amount. 

[0022] The pixel arranged in the shape of a matrix in the viewing area in order that this invention might 
attain the above-mentioned purpose, The pixel TFT which drives each pixel, and the drain wire which 
connects to a drain drive circuit the drain electrode of TFT arranged by the same train of a matrix, In 
the liquid crystal display which has the gate line which connects to a gate drive circuit the gate 
electrode of TFT arranged by the same line of a matrix The odd number train buffer circuit containing 
the Rhine memory space by which the end was connected to the source electrode of the buffer TFT by 
which the drain electrode was connected to the drain drive circuit, and the source electrode was 
connected to the drain wire of an odd number train, and this buffer TFT, and the other end was 
connected to the odd number train common electrode, The Rhine memory space by which the end was 
connected to the source electrode of the buffer TFT by which the drain electrode was connected in 
common to the drain drive circuit where the odd number train buffer circuit of the front row was 
connected, and the source electrode was connected to the drain wire of an even number train, and this 
buffer TFT, and the other end was connected to the even number train common electrode The liquid 
crystal display which formed a means to drive the even number train buffer circuit to include, and the 
odd number train buffer TFT and the even number train TFT by turns in the outside of said viewing area 
is proposed. 

[0023] While Buffer TFT gives the buffer selection time amount used as switch-on in the Rhine 
selection time amount from which TFT of the pixel in the same line of a matrix will be in switch-on in 
the case of this liquid crystal display, it is in pixel selection time amount, and the Rhine memory space is 
changed to a polarity [ of the video signal in buffer selection time amount ] (based on core of amplitude), 
and like-pole nature side after termination of said buffer selection time amount. 
[0024] the above — also in which liquid crystal display, 50% or more of capacity of the full capacity 
which accompanies a drain wire in said Rhine memory space can be occupied. 
[0025] 

[Function] Drawing 1 is the circuit diagram showing the equal circuit of the TFT-li quid-crystal display 
for explaining an operation of this invention. Drawing 2 is a timing diagram which shows the signal wave 
form for driving a TFT-liquid-crystal indicating equipment by the frame reversal method in the equal 
circuit of drawing 1 . 

[0026] Between the driver IC 2 by the side of a drain, and the viewing area 7, the buffer circuit 3 which 
consists of a buffer TFT TB and a Rhine memory space CL is formed. In this equal circuit, in order that 
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a video signal VDD may be supplied from a driver IC and may carry out the alternating current drive of 
the liquid crystal, it vibrates with the amplitude VSIG focusing on the opposite electrical potential 
difference VCOM, and takes forward / negative polarity on the basis of VCOM by the even-/odd frame, 
respectively. The opposite electrical potential difference VCOM is not vibrated and is fixed. In the buffer 
selection time amount tGB in the first half of the Rhine selection time amount tG by which an electrical 
potential difference VG is impressed to the gate of TFT TP of a pixel, an electrical potential difference 
VGB is impressed to the gate of Buffer TFT. Rhine memory space CL and the stray capacity CDL of the 
drain wire which is not illustrated are charged through Buffer TFT TB at this period of tGB, and 
potential VD of a drain wire is made equal to VDD. Next, after VGB falls and Buffer TFT is intercepted, 
the expenses [ frames / even ] of the electrical potential difference VCOML of the common terminal 
COML of Rhine memory space CL are covered 2 VSIGLs. Consequently, only 2 VSIGL {CL/(CL+CDL)} 
go up by capacity coupling the drain electrical potential difference VD of Pixel TFT TP minded the Rhine 
memory CL In the Rhine selection time amount, it charges through Pixel TFT TP to this voltage level 
that rose, and the liquid crystal capacity CLC serves as VS=VD in. Since effective voltage VS-VCOM 
impressed to liquid crystal serves as VSIG+2VSIGL [CL/(CL+CDL)} and Pixel TFT is intercepted after 
the Rhine selection time amount, it is held at the electrical potential difference. In an odd frame, 
conversely, VCOML is lowered 2 VSIGLs after tGB and only 2 VSIGL {CL/(CL+CDL)} reduce VD by 
association through CL After all, the same effective voltage as even frames is impressed to liquid 
crystal also by the odd frame. Therefore, liquid crystal driver voltage only with bigger 2 VSIGL 
{CL/(CL+CDL)} than the amplitude VSIG of a driver electrical potential difference is obtained, without 
vibrating VCOM. In this invention, reduction of a driver electrical potential difference is attained with 
this drive method. 

[0027] What is necessary is just to form a common electrode in the outside of a viewing area one 
fundamentally so that clearly from an equal circuit. A conventional defect like the poor short circuit of a 
common electrode and a gate line stops therefore, arising substantially. Moreover, a numerical aperture 
also improves. Furthermore, since the electrical potential difference of a counterelectrode is fixed, it is 
the source electrical potential difference VS of Pixel TFT. Since the amplitude does not increase, there 
is also no image quality degradation by the fall of the switching operation of TFT. 
[0028] 
[Example] 

«example 1» Drawing 3 is the block diagram showing the configuration of one example of the active- 
matrix liquid crystal display by this invention. The number of display pixels of a viewing area 7 is an 
individual (vertical 480x width 1920), and is the liquid crystal display for VDT of a 8 color 2 gradation 
display by diagonal die length of 10 inches. The drain driver IC of a digital output is allotted to the upper 
and lower sides of a glass substrate 4, and let drain wiring be a vertical mutual drawer. 
[0029] In an example 1, to the pixel of two or more liquid crystal cell LCs arranged in the shape of a 
matrix, TFT TP is prepared, respectively and each liquid crystal cell is driven by this switching operation 
of TFT. To the gate lines G1-G480 which are the electrodes pulled out in common from each gate of 
TFT located in a line in the same line, the gate drive circuit 1 impresses gate voltage one by one, and 
turns on the gate for every gate line. On the other hand, through buffer circuit 3U and 3D, driver IC 2U 
and 2D carry out sequential impression of the data electrical potential difference for every gate line by 
which ON was carried out [ above-mentioned ] to the drain lines D1-D1920 which are the electrodes 
pulled out in common from each drain of TFT located in a line in the same train, and give it to each 
liquid crystal cell. 

[0030] Drawing 4 is the circuit diagram showing the equal circuit of the active-matrix liquid crystal 
display of drawing 3 . Buffer TFT TB and Rhine memory space CL are given out of a viewing area, the 
source terminal of Buffer TFT TB is connected to a drain wire, and it has connected with the driver IC 
which does not illustrate a drain terminal, respectively. Rhine memory space CL is connected to the 
common electrode COMLU besides a viewing area. The addition capacity CAD is connected to the liquid 
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crystal capacity CLC of each pixel, and the other end is connected to the gate line Gn of the previous 
line. In addition, GO is the gate line of the dummy prepared in addition capacity formation of the pixel of 
the 1st line. 

[0031] Drawing 5 is a timing diagram which shows the drive wave which drives the equal circuit of 
drawing 4 . The alternating current drive of the liquid crystal is carried out by the frame reversal method. 
For flicker prevention of a display screen, VDD of an up-and-down driver is made into opposition, and is 
reversed for every train. The drive wave in this case shows the case of a black display of a normally 
white display. VDDU is a video signal supplied from a top driver, and VDDL is a video signal supplied 
from a bottom driver. VGB is the gate voltage of Buffer TFT TB. VG1 is the gate voltage of Pixel TFT, 
and is the 1st line of the circuit of drawing 4 , i.e., the gate voltage to G1. VDU and VDL are the output 
voltage from Buffer TFT, i.e., the drain electrical potential difference of Pixel TFT, and correspond to the 
drive wave of the oddth and even-numbered drain wire. VSU and VSD are the source electrical potential 
differences of the pixel TFT linked to said drain wire. These source electrical potential differences and a 
difference electrical potential difference with the electrical potential difference VCOM of a 
counterelectrode join the liquid crystal capacity CLC, and turn into an electrical potential difference for 
a display. In a white display, the main electrical potential difference VC of the maximum of the VDD 
electrical potential difference of a black display and the minimum value should just be applied. 
[0032] If it explains taking the case of an upper driver electrical potential difference, an electrical 
potential difference VGB (25V) will be impressed to the gate of Buffer TFT in the first half tGB (17 
microseconds) of the Rhine selection time amount tG (35 microseconds). It lets Buffer TFT TL pass at 
this period of tGB, and if Rhine memory space CL (90pF) and the stray capacity CDL (30pF) which a 
drain wire does not illustrate are charged, the potential VDU of a drain wire will become equal to VDDU 
(it is VSIG=4V amplitude focusing on VC=13V). Next, after the gate voltage of Buffer TFT falls and 
Buffer TFT is intercepted, the expenses [ frames / even ] of the common electrical potential difference 
VCOMLU of the Rhine memory space are covered 2 VSIGLs (2x2V). Consequently, as for the drain 
electrical potential difference VDU of Pixel TFT, only 2VSIGLCLM/(CLM+CDL) =3 V go up by capacity 
coupling of the Rhine memory. In an odd frame, conversely, the common electrical potential difference 
VCOMLU of the Rhine memory space is lowered 2 VSIGLs (4V), and only 3 V are reduced. After all, 
bigger liquid crystal driver voltage (4V ->7V) than the amplitude of a driver electrical potential difference 
can be obtained. Namely, a driver electrical potential difference can be reduced from 7V to 4V. 
[0033] Although here explained taking the case of the top driver, even frames and an odd frame only 
interchanged also about the bottom driver, and the reduction effectiveness of the same driver electrical 
potential difference is acquired. 

[0034] When carrying out a reversal drive the whole train like this example, potential of a 
counterelectrode was not able to be vibrated conventionally. It is because only an electrical potential 
difference common to all pixels is given to an opposite substrate to the source electrical potential 
difference of Pixel TFT serving as positive/negative opposition for every train. It is also the advantage 
of the method of driving this invention that the driver electrical-potential-difference reduction 
effectiveness is acquired also in a reversal drive the whole train. 

[0035] Moreover, in this example, in order to raise display image quality, the capacity CLC (0.1 pF) 
(0.9pF) 9 times the addition capacity CAD of liquid crystal is formed between the source electrode S of 
the pixel TFT of the preceding paragraph, and the gate line of the preceding paragraph. Compared with 
the case where the potential of the counterelectrode of a display is vibrated with the amplitude same 
without reversal the whole train, the big electrical-potential-difference reduction effectiveness is 
acquired without impressing alternating voltage to the Rhine memory. Incidentally, it is set to 7V ->6.2V 
by the conventional drive approach. 

[0036] Thus, according to the drive approach of this example, the electrical potential difference more 
than the amplitude of a driver electrical potential difference can be impressed to a pixel, and reduction 
of a driver electrical potential difference is attained. 
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[0037] Drawing 6 is drawing showing the planar structure of the important section of the liquid crystal 
display of this example. Pixel TFT TP is TFT which makes an active layer amorphous Si formed by the 
plasma-CVD method. The circumference circuit TFT TB is TFT which makes an active layer polycrystal 
Si which crystallized amorphous Si formed by the same approach by the laser annealing method. The 
common electrode COMLU, the gate electrode GB of Buffer TFT, and the gate electrode GP of Pixel 
TFT are all made from the aluminum/Cr two-layer film, and it carries out pattern formation to 
coincidence. Rhine memory space CL is formed on the common electrode COMLU by carrying out the 
laminating of the drain wiring DL of the aluminum/Cr two-layer film to the insulating layer of the same 
layer as gate dielectric film (SiN film) one by one. 

[0038] According to this example, since it is not necessary to form a common electrode in a viewing 
area, brightness of a display image is not spoiled at the sacrifice of the numerical aperture of a display 
pixel by electrode formation. 

[0039] Moreover, although the incidence rate of the malfunction by both short circuit was high since the 
common electrode which is usually in this layer, and the gate line were approaching and running parallel 
to the inside of all pixels conventionally In this example, there is only one common electrode, and 
moreover, since spacing of a common electrode, and the gate lines GO and G1 and — is widely (about 
100 micrometers or more) securable, a poor short circuit decreases sharply or less to 1/100. 
[0040] These buffer circuits can be easily formed at the same process as Pixel TFT, and having made 
the driver IC electrical potential difference the reduction by half and the effectiveness of reducing liquid 
crystal display cost conjointly are acquired. 

[0041] Furthermore, the chip size of IC is reduced by driver electrical-potential-difference reduction, 
and it contributes to the miniaturization of a display. 

[0042] Drawing 7 is the perspective view showing the outline of one example of the laptop computer 
which used the liquid crystal display of this invention, or a book computer. It has the liquid crystal 
display 6 which serves as a display monitor at this by using the part of keyboard 5 grade as a body. 
Since a buffer circuit can be formed on the same substrate as Pixel TFT while the portable computer of 
the outstanding display quality will be obtained, if the liquid crystal display 6 which adopted the drive 
approach of this invention is used, weight and cost are sharply reducible. 

[0043] «example 2» Drawing 8 is the circuit diagram showing the equal circuit of the example 2 which 
applied this invention in a liquid crystal display with perfect storage capacitance. In addition, fundamental 
arrangement of the whole display is the same as the example of drawing 3 . Drawing 9 is a timing 
diagram which shows the drive wave of the example of drawing 8 . 

[0044] Drawing 8 shows the part driven by the driver IC of correspond a top to 3U of drawing 3 among 
the equal circuits of this example. In this example, it is the so-called Rhine reversal method, and the 
alternating current drive of the liquid crystal is carried out. VDD is a video signal supplied from a driver 
IC. In addition, in this example, the video-signal electrical potential difference of an inphase is supplied 
to 3D of drawing 3 also from the driver IC of correspond the bottom. However, reversal has not been 
carried out the whole train. VGB is the gate voltage of Buffer TFT. VG is the gate voltage of Pixel TFT 
and receives the 1 st of the circuit of drawing 3 , G1 [ i.e., ]. VD is the output voltage from Buffer TFT, 
i.e., the drain electrical potential difference of Pixel TFT, and corresponds to the drive wave of a drain 
wire. VS is the source electrical potential difference of Pixel TFT, a difference electrical potential 
difference with the electrical potential difference VCOM of a counterelectrode joins the liquid crystal 
capacity CLC, and this serves as an electrical potential difference for a display. VCOM(s) are the drain 
electrical potential difference VDD and opposition, and are the alternating voltage of the amplitude 
VSIG0 (1V) centering on VC=13V. 

[0045] In drawing 9 , an electrical potential difference VGB (25V) is impressed to the gate of Buffer TFT 
in the first half tGB (17 microseconds) of the Rhine selection time amount tG (35 microseconds). If it 
lets Buffer TFT TL pass and Rhine memory space CL (90pF) etc. is charged at this period of tGB, the 
potential VD of a drain wire will become equal to VDD (it is VSIG=3V amplitude focusing on VC=13V). 
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Next, after lowering the gate voltage of Buffer TFT and intercepting Buffer TFT, the expenses [ frames 
/ even ] of the common electrical potential difference VCOMLU of the Rhine memory space are 
covered 2 VSIGLs (2x2V). Consequently, as for the drain electrical potential difference VDU of Pixel 
TFT, only 2VSIGL{CLM/(CLM+CDL)} =3 V go up by capacity coupling of the Rhine memory. During this 
selection period tG, since counterelectrode potential serves as a negative phase (13-2=1 1V), the driver 
voltage of VSIG+VSIG0+2VSIGL{CLM/(CLM+CDL)} =7V will be impressed to liquid crystal capacity after 
all. Also by the odd frame, the same effectiveness is acquired and bigger liquid crystal driver voltage (3V 
->7V) than the amplitude of a driver electrical potential difference can be obtained after all. Namely, the 
amplitude of a driver electrical potential difference can be reduced from 7V to 3V. 
[0046] In this example, since it is necessary to form a common electrode in all pixels, the short 
probability of a common electrode and a gate line is not reduced. However, the amplitude VSIGO of a 
common electrode can be lowered. In addition, in order to acquire effectiveness having no VCOML signal 
and equivalent, VSIGO is 2V need. For this reason, the amplitude of the source electrical potential 
difference of Pixel TFT can be reduced to 18 ->16V, and deterioration of the display quality by the fall 
of the switching characteristic of TFT can be improved. 

[0047] «example 3» Drawing 10 is the circuit diagram showing the equal circuit of the example 3 of 
the liquid crystal display of this invention. Drawing 1 1 is a timing diagram which shows the voltage 
waveform for driving the equal circuit of drawing 10 . In addition to the reduction effectiveness of a 
driver electrical potential difference, in this example, the effectiveness which utilizes Buffer TFT and 
reduces the number of drain drivers is acquired. 

[0048] In this example, the video-signal electrical potential difference VDD supplied from the driver IC 
which is not illustrated is supplied to two drains by turns by switching buffers TFT TB1 and TB2. By this 
configuration, the number of terminals of the drain driver IC is reduced by half, namely, IC number is 
reduced by half, and driver cost can be reduced sharply. 

[0049] The Rhine memory space CL1 and CL2 (90pF) is formed in each drain wire L1 and L2 like an 
example 1 . In addition, although not illustrated, it is wiring capacity CL=30pF and addition capacity is 
formed in each pixel. 

[0050] VGB1 and VGB2 are the gate voltage of buffers TFT TB1 and TB2, respectively. VG is the gate 
voltage of the pixel TFT of the best train. VD1 and VD2 are the output voltage from buffers TFTTB1 
and TB2, i.e., the drain electrical potential difference of Pixel TFT, respectively, and they support the 
voltage waveform of the oddth and even-numbered drain wire. VS1 and VS2 are the source electrical 
potential differences of the pixel TFT linked to said drain wire. 

[0051] The circuit actuation between the Rhine selection time amount (tG=35microS) in even frames is 
explained. Its attention is paid to the even-numbered drain wire. CL1 is charged until an electrical 
potential difference VGB1 (25V) will be impressed to the gate electrode of TFT TB1 at the period of 
tGB1 (12microS), TB1 will be in switch-on and it is first set to VD1=17V. Then, while TB1 will be in a 
cut off state, the common electrode VCOML1 is raised (0 ->4V), and VD1 is raised by capacity coupling 
of CL1 (4x90/(90+30) =3V). Thereby, the drain electrical potential difference VD1 of the pixel TFT TP1 
in the second half of tG becomes high, and the electrical potential difference of the straight polarity 
finally charged by the liquid crystal capacity CLC1 rises by 3V. Next, it sees about the drain wire of No. 
odd. It charges until VDD serves as negative polarity, an electrical potential difference VGB2 (25V) will 
be impressed to the gate electrode of TB2, TB2 will be in switch-on at the period of tGB2 and CL2 is 
set to VD2=9V at the termination of tGB1. On the other hand, while TB2 will be in a cut off state next, 
the common electrode VCOML2 is lowered (4 ->0V), and VD2 is reduced by 3V by capacity coupling of 
CL2. Finally, the electrical potential difference of the straight polarity charged by the liquid crystal 
capacity CLC1 falls by 3V. In an odd frame, these actuation with even lines and odd lines interchanges. 
After all, the alternating voltage which drives liquid crystal capacity rises by 3V like the 1st example. 
[0052] In addition, at this example, when two frames is compared with the 1st frame, VDD is not 
reversed for every frame and the electrical potential difference concerning a pixel is reversed for every 
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frame because the electrical potential difference of VGB1 and VGB2 which is the gate voltage of TB1 
and TB2 of Buffer TFT changes for every frame. This is for raising a charging-time length comb and a 
charging rate by performing straight polarity charge with slow charge with high namely, flow resistance 
of Pixel TFT in the first half of the selection time amount tG. However, VGB1 and VGB2 are not 
replaced and the description of this invention is not spoiled as a drive which only carries out frame 
reversal of the VDD. 

[0053] Moreover, carrying out alternating-voltage impression at the electrical potential difference VCOM 
of a counterelectrode, and aiming at operating voltage reduction of much more driver IC in the type of 
said example 2, using perfect storage capacitance, does not hurt the description of this invention, either. 
In this case, what is necessary is to replace a video signal like an example 2, so that it may become the 
Rhine reversal drive, and just to replace VCOML corresponding to it, since reversal becomes impossible 
the whole train. 

[0054] Thus, according to the liquid crystal drive approach of this example, the electrical potential 
difference more than the amplitude of a driver electrical potential difference can be impressed to a pixel, 
and reduction of a driver electrical potential difference is attained. 

[0055] Since a buffer circuit 3 can be easily formed at the same process as Pixel TFT, in addition to 
reduction of the unit price of the driver IC by operating voltage reduction, it can reduce the cost of a 
liquid crystal display sharply according to the effectiveness which made the number the reduction by 
half. 

[0056] Furthermore, the periphery of a viewing area is reduced ,-izing of the display can be carried out 
[ small/lightweight ], and it is suitable as a display of bug smasher machines, such as a laptop computer, 
like an example 1 . 

[0057] «example 4» Drawing 12 is the circuit diagram showing the equal circuit of the example 4 of 
the liquid crystal display by this invention. Drawing 1313 is a timing diagram which shows the voltage 
waveform for driving the equal circuit of drawing 12 . Also in this example, it is the description in 
addition to reduction of a driver electrical potential difference, to utilize Buffer TFT and to reduce the 
number of drain drivers. 

[0058] On circuitry, it differs from an example 2 that all Rhine memory CL1 edges are connected to one 
common electrode COML The point which carries out branching supply at two drains, and reduces by 
half the number of terminals of the drain driver IC is the same as an example 3 by switching buffers TFT 
TB1 and TB2 for the video-signal electrical potential difference VDD supplied from a driver IC. 
[0059] Differing from an example 2 on timing is what the selection time amount (tGB1, tGB2) in Buffer 
TFT is long (1 2us->1 7us). 

[0060] Semantics, such as VGB1, VGB2, VG, VD1, VD2, VS1, VS2, and VCOML, is the same as an 
example 3. 

[0061] The circuit actuation between the Rhine selection time amount (tG=35uS) in even frames is 
explained. About the drain wire (straight polarity) of No. even, it is fundamentally the same as said 
example 2, and tGB only became long and the electrical potential difference of the straight polarity 
finally charged by the liquid crystal capacity CLC1 is rising by 3V. On the other hand, about the drain 
wire of No. odd, since the termination of tGB2 and the termination of the selection time amount tG of 
Pixel TFT are simultaneous, Pixel TFT charges liquid crystal CLC at the voltage level of VD2 before 
falling in coupling. That is, by the drive approach of this example, the reduction effectiveness of a driver 
electrical potential difference is acquired only about a straight polarity side, in this case, the core of the 
amplitude of VS — the core of the amplitude of VDD — 1 .5V — since it is high — VCOM — 1 .5V — it 
is made high and impression of the unnecessary direct current voltage to liquid crystal is canceled. 
[0062] In addition, the advantage at the time of comparing this example with said example 2 is that the 
charging time of Pixel TFT and Buffer TFT can be lengthened, and the margin of operation to the fall of 
the charge capacity of TFT becomes large. Moreover, the clock frequency of a driver IC is also lowered, 
sufficient drive capacity is acquired, and stability of operation increases. 
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[0063] 

[Effect of the Invention] According to this invention, sharp reduction of the operating voltage of the 
driver IC of a thin film transistor is attained, and also malfunctions, such as a short circuit during wiring, 
decrease sharply, and a liquid crystal display high-definition by the low price whose brightness of a 
display image improved is offered. Moreover, the portable computer carrying a liquid crystal display high- 
definition by the low price is obtained. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the equal circuit of the TFT-liquid-crystal display for 
explaining an operation of this invention. 

[Drawing 2] It is the timing diagram which shows the signal wave form for driving a TFT-liquid-crystal 
indicating equipment by the frame reversal method in the equal circuit of drawing 1 . 
[Drawing 3] It is the block diagram showing the configuration of one example of the active-matrix liquid 
crystal display by this invention. 

[Drawing 4] It is the circuit diagram showing the equal circuit of the active-matrix liquid crystal display 
of drawing 3 . 

[Drawing 5] It is the timing diagram which shows a drive ****** wave for the equal circuit of drawing 4 . 
[Drawing 6] It is drawing showing the planar structure of the important section of the liquid crystal 
display of this example. 

[Drawing 7] It is the perspective view showing the outline of one example of the laptop computer using 
the liquid crystal display of this invention, or a book computer. 

[Drawing 8] It is the circuit diagram showing the equal circuit of the example 2 which applied this 
invention in a liquid crystal display with perfect storage capacitance. 

[Drawing 9] It is the timing diagram which shows the drive wave of the example of drawing 8 . 
[Drawing 10] It is the circuit diagram showing the equal circuit of the example 3 of the liquid crystal 
display of this invention. 

[Drawing 1 1] It is the timing diagram which shows the voltage waveform for driving the equal circuit of 
drawing 10 . 

[Drawing 12] It is the circuit diagram showing the equal circuit of the example 4 of the liquid crystal 
display by this invention. 

[Drawing 13] It is the timing diagram which shows the voltage waveform for driving the equal circuit of 
drawing 1 2 . 

[Drawing 14] It is the circuit diagram showing the equal circuit of the conventional TFT matrix. 
[Drawing 15] It is the timing diagram which shows the drive wave in the equal circuit of drawing 14 . 
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[Description of Notations] 

1 Driver IC (for Gate Drive) 

2 Driver IC (for Drain Drive) 

3 Buffer Circuit 

4 Substrate with which Pixel TFT was Formed 

5 Keyboard 

6 Liquid Crystal Display 

7 Viewing Area 

CLC Liquid crystal capacity 

tG Gate selection time amount of Pixel TFT 

TP TFT of a pixel 

VCOM Electrical potential difference of a counterelectrode 

VCOML Electrical potential difference of the common electrode of the Rhine memory 
VD The drain (video signal) electrical potential difference of Pixel TFT 
VDD Video-signal electrical potential difference outputted from a driver IC 
VG Gate voltage of Pixel TFT 
VGB Gate voltage of Buffer TFT 

VS The source electrical potential difference of Pixel TFT 
TB Buffer TFT 



[Translation done.] 
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F7-f A* I CfeftfflT**:t*f*t5. 
[0 0 0 5] MOTFTffifaR^ITil B14C 

20 *Ltz£o\z. &wmz:£\z, m^mcictmrnzw 
mnmcsizMi&LTiSoz,. wmmmotfw^ mm® 
K*ii©*«*i«ftis-&. *a©»aa*&fi< u a 
^■•©^— ttsiajia-e:*?**^**. £©««aa 

©SlfcfcjSH:. 21g*5. 1C©75^;«> @14l:i 

-rj;5tc. is^TFT©v-xtisc8ii, mm 
z&mmfficoM\ztiM-?z>J5&T'frz>. <boi-z><DU 

ic^[S]*@i:^«EE£Enia-e^2)o ^©fc», 

C AD £ JgfiE b T *> . BE ic M!^ 7c J: 5 fc H 5 AS ffiffiM 
«lJII*«#6n*. -7J> #JbD^»7J^©*^, #10«* 
CADKte*#lS]««£|i] U«E£ttl*.4 - £^T'#T, (5 
«ifi8iE©'7 , -h«£E^Enttl3ns. Z.<Dtz®, MHICFfl 

io [0 0 0 6] ^©i©f*MtLTilIt5t) 
©tC«, #H¥2 - 1 9 6 2 1 8^fe*^„ C©«ajT 

aaa^©attc«fcOTFTCEPsnsn*y-h« 
fit Ku-r^tetcaffia^a^o, ^s**g«© 

aaa©affi*a«a*i©RtecraauTafl:s-&. a 
a aa £ b^«^ t © aea* <t ixasm^ 1 3 =e >m 

[0007] K7-f a- i coaffamsaar 
50 «^att5i»Ttt, wa^as^tT^^. 
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(4) 

5 

[0 0 0 8] 

\ftmm®Li>&o ttzf&m] ^*© f^-t a*ee© 

[0 0 0 9] ^£*fH8*CST*»fifc-r 

[ooio] it, un&o«iii-«wawT*4 ><> 

* < ft * 1 1 »5 im t> * -a it . 
[ooii] y*-h*/£^w»$n-rTFT^ 

SIG+4VSIG0) tft*. £niHg«?©»cft(K»«EE 
fe. *ii«E©S«ftHc»*«^-rftto%SJ«)A»6 F 
U-f >«EE<0««£ 2 VSIG+ 2 VSIGOt L-TzmSttt 
.y-.X«EE0£tt*<2 VSIGO£WMftlLTb> 

tft*. nt>%TFTOV-X/KK >ffi©&)IJg 
B»«BEOH«lffl[«rftTS-&. «*H#©^>h57.h 

[0 0 1 2] #fg9§©BW«> P5-f A* I CWi&f^flEE 

SK«ft^r-h*ffi©±#fcJ:i9iB» so 

[0 0 13] 

[»ia*»ft-rsfc«>©#R] ±8ei«»4. f^a*i 

CtHK 7 7 ift-5 T FTSSA 

U ^©A s -y7 7-TFT©tti^^i:ft-5>y-7>«1itC 

unf * c: t k <t o it is $ n* o 

[0 0 14] -Tftfc-fe, *5SWtt. ±fB@«)*«fet-r-5 

<B*©@i5iS£eilrf SBsfcTFTt. VhU^X©^— 
?0 \Z&m £ nfc T F WFH >«H£ K W-f >SKi|p| 

snfcTFToy- h«a*y- hw&iaj&icstt-t* 

«**S5a*n&/ty 77TFTt, ;©A 7 77TFT 



6 

[00 15] ^©j&IIS^gfi©*^ m^v-i 

[ooi6] #38ijn«, ±m3mzmi&irz>tctb 

TFTt, Vh'Ji7 7.©|oI-^J(rgBjnj$nfeTFT©F 

v-i >mmz f i^r >gESbms&twH§^-r-& f w 

«sy-hB»ni»K:«tt-r*y- F«g±:£*-r saga 
«^n:fe^T. f w >mnm&\z f w 

TFTt, Z1©A*«;/ "7 7 T FT©y-7iIC-«* 5 g 
£ tltS **#a«ffi KStt 3 n & ? > j* * 'J #fi 4: 

[0 0 17] C©«ft*^S«kl*l»Ttt, ^WftlcR 
St5I^©l^TFT©V- X^ffiSrS^lCjgffl©^ 

[0018] #§gBjtt. $6tr. ±Eawsaij«r*fc 

*<Dmmzmmt&ffi2tift%;3:wm®m£. mzowm 
&£zf5£±wm®mz®W}-rz>wmTFT£. -?bV2 
x©h— yijKewsnfcT f t© f u-r >m®£ f l-t 

^■ftElg&KigMJW- -6 FV-f >«t. vF'Ji7 7>©|Bl- 

ff fcew s n& t f t ©y - f mm f igtbass c 

P-f >IK«jIhIS§IC F \"i >tI««ft«Sft F U-f >«fc 
V -XlI«Snft/^ 77rTFTt, A* y 7 y T 

m% tltz 7 -f > ^ ^ U <h *^A* y 7 7 0S§Sr H9iE 

[0 0 19] rOtf B *SggO«^, 7< >aft»*ffl 
WT*^-^© F U-f >B»liI»»C»«3nfci(HB*fc 
0©A*-y 77TFT*!, fn^n/^y 7 7a^B#P B 1?ri# 
fc-fr* £ £ %> H*aj?«rMrtTj5»t3-tn-€ J no/t y 

y Tmmnmnmjmz^n^n^-i >/tut£E5 
tn*n©;ty 7ri^n+© f k >m^©att£ 

[0 0 2 0] *»b^«, ±fES»*a)Stsfc«i:. * 

zmm^zmmTFT ■?b*)77,<Dm--mzmw2 

nfcTFT© h'K>iIi£ H l"f >K»iig»ic»«-r 
?>FU-r>lli:, Th>Ji/^©H-ff^EWSnfcTF 
T©y- F««*y- hB»EBHCSMfrr*y->»£: 

*wr*«a**»«Jc*^T. Fu-r >ig»[p]?&iiF 
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7 

W&tnZntcrty 7 7 T F T t £©A*y 77TFTOV 
- X «« t - SB **Stt S ftfflHH >JH&»*!#a«« £«&t 

t H OA* y 7 7 T F T © V -X*« JHA»»JSES ttffi 

istsMkws v -y 7 Ess t , flrs&ii/f ? 7 7 t f t tm 

$C?IJT F T tSXICWfttS^a i ^mffBiS^ffiilc© 
[0 0 2 1] d©«fl**S«fc*StiTtt, MIB-V h U 

i7 x © n — fr f on * © t f t iQt«iawtt i a * 5 -r > 

il&RflfflrtC. A* y "7 7 T FT^Itii/S5/t7 7 
MfBA 77? am M©«F7«K: ' > * * u 

a* y 7 yawRpM* ©!**«^©ae «b«o*^*s 

[0 0 2 2] *?£W\t, ±BB«*aj*T4fc«)fC. » 
SrfMJrf SISiftTFTi:, "7 h U 7X©n?]-?iJtCiE?iJ£ 

nfcTFTcH w h w >B«nii»fca5!wr 
Toy- hmm^ / f- hK»n»»rs«-r*y- h»t 
k >««*«««3n«f»5«© f i^r >*§!(' v-xmn 

tNtMtZtllZrty 7 7 T F T £ dOAy 7 7 TFTOV 

-^«SK-«**««sn«isai^»5!*a«8^«« 
mmwz h w >««***afcfim*stiffl»5io!) h i^r 

>mz y-XtS*»»»Sn&7t 777TFTtuffl/t 

5n*a«« izttm, s n & 5 < > > * u $ a t tns« 

Wly 7 7 ^f*50Ay 77TFT tfflSfc5!T F 

[0 0 2 3] CffliSSt^gl©*^, Vh'J^X©^ 

-f?+©B*©T f T*«&a#*£fca >g#?n*p B i 

1*1 . A*777TFT ft* «»att& t & -5 A* y 7 7 SS?B# 

ffl&fttt&z tthiz, ■*aRRrMrtT*»t>iaEA*y 

a^BtWFO^ff^OStt (StSOtp'L^S^iU 

[0 0 2 4] ±fa^-fttOigJ|**geK:fc^T*). mf 

5 0 %J^_h©^*££&-S><fc5{rTi*-5., 
[0 0 2 5] 

Wffl] Bllt *»WOffffl*BlWT5t»©TFT 
«A**S«0«flfilsIBS**i-|HllSBIT**. H2li, 



(5) 

0 1 ©3Nffi|II&l::£^TTFTi£A**g1t£:7L'— A 
E<E:#5fttB»TS tzStXDtmmWZ*-? 9 -f A5P + - 

[0 0 2 6] l-'K >fflijO H A I C 2 7 
tflDWC, A777TFT TB&itf^-O^U^* 
CL*>5&*A*y77lHlK3S:^UT»S. £©*MB 

SIX. ifcfi££8l£B»rr*£«>. ttftaffiVCOMSr^'D 
KS«VSIGTi6I&U ffl»/«3S7U-AT?-€-n-?n 
10 VC0MSra*tL-TIE/ftO®tt$iS. *ffr«EEVCOM 
ttI»St1*-£l:LT»5. jii*OTFT TP©y- 
h f:*ffiVG^RlUD$n-5 >aS?B$P B T t G©iMl*©A ; 
7 7 7ITO1 1 GBfCiSI^T, «JEEVGB#Ay 77TF 
Toy-HcEPiQ^ftS. -© tGB©$P B 1lC. A777 
TFT TB^ILT7-1' ^/^'J^MCLtBjfcUT^ 

0«l4VD^VDDt^L<f 3. iWC VGB^T^DA* 
7 7rTFTj}«aKSnfcft, fl»7U-A-Ctt. 
>^ ; E'J§SCLO*®ig7COMLOm£EVC0ML^ 2 V 
20 SIGL±tf?>o ^©^*, iS*TFT TP©FH>tffi 
VD«7'f>^ ; E'JCL2:^L7i§»^^(C < ±:D, 2VSI 
GLICL/ (CL+CDL) |«tt±#r«. 7-f>lK^ia 

Bi*TFT TP&aLT^®$tl. VS= VD<h&-5. fS 
AtcTOD$n-5*^*ffiVS- VC0M«, VSIG+ 2 VSIG 
LICL/ (CL+CDL) ltttO. >»iRWHWeJU» 
«, BiRTFT*«a»r$n*©T?, ^0«JEElC^jt$tl 
5. fft71/-ATIl. mz\.mxn\Z, VC0ML2:2V 
SIGLTtf. CLS^Lfe^^tCJcO. VD$2VSIGLICL 
30 / (CL+CDL) |«ltfliT3-a-*. »S^. ft71/-A 

t t> . Aft 7 v— a £ iwi c *m s k w m $ n • 

-So LfctfoT, VCOM*JB»S-fr*^.i:&<, K5-f 
;1«£E©gSVSIGJ: 0 t> 2 VSIGL ICL/ (CL+ CD 
L) l^ctt^^^AiK»«ffi^#^n?>o *5SWfc*V> 

[0 0 2 7] *flSlilK*i6M5*^J: , 5C, 

fit*, i/fc^t. *itity-h»i<Di»8^jio 
*fc[6]±-r^<, $e.{c, )ttinitiofE))s-t6oT. 

I^TFTOV-XIEEVS ©StS^tiJjP b^£^©T\ 
T F TOX-f ■yf 1 >yt!l^©iSTICj;« 1 iaK^t; ; fe^ 

[0 0 2 8] 
[*S6«sj] 

^*ffi**S««)— ^Jfi«©»jsK**-r 7*p 7 ^ BIT* 
So 7 ©g7Kia*^«, 14 8 0X11 9 2 

so 0 ) mUfc 0 . ttftgc $ 1 0 -f >5 1 T 8 2 PgHK*© 
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9 

vDTffl«ta*^s«-p»«. ^^xais4«±T(cx 

[0 0 2 9 ] ^Sg^J 1 fciS^Ttt, V h u 0*«fcffi« 
h?-f >G 1~G4 8 0C»LT. ll#y 

-hWEsaunu &y-h^>«(cy-h£*>L 

TlK. -S, F7-fA*IC2U, 2Dlt Ay 7 7 III 
SS3U, 3D^^LT. 3»l<f»fcafe*yfc*TFT©#K 

D 1~D 1 9 2 0»C#frLT. ±f2*>£nfcy- h- 

[0 0 3 0] B4», 0307^x^^7 b'J^Xjfoll 

A777TFT TBt^-f >^ ; EUSSCLtSr^fc 

A777TFT TBCDV-X^S: FU'Omizm 
ttU h'U-f >if«B*L«tV> K^-f A I c\z^n? 

<7)*a*fficoMLUic^StiTn^. &H*<z>tta$ 
«cLccwinisiF*cAD*»««an, ffi^^Bifff ©y- h 
HGnicit^nxi^. Gon Whiftvmm 
©«Un$*JBii!6fflt:»ttfc^5-oy-h»T**. 

[0 0 3 1 ] i5it 0 4©3MBlHlS&£Klbf -S^lftiS 
±T©K7'f AOVDD*a»ffltU. ^JStcSte^-frT^ 

0«&an*««m^T»D. vddl«. TiHM/w 

6iftSft5«t«^T*5. VGBtt, Ay 7 7 TFT 
TB©y-h«EET»*. VGlte, B*TFT©y-h 
mi£T°&<0. S 4 ©HISS© lfTBT&fr^G 1 IZZfTZ 
y-h«EET*fe-5. VDU*«fc«VDL«. A777TFT 
*^©tb**ffiT^t)-6a^TFT© h*K >S£T, 

*. VSU*3«fctfVSD«, WIEHU-f>»lC«il«-riH* 
TFT©V-7,mBET-$>-&<, Itl^CO V-7>ttffi<h*f|S] 
«@©«£EVCOMt©SllJE*^ ScBgSCLCKinfco 
T. a*ffl«EE4:fc5. e*^©«-&«, H«^©VDD 
«/£©«*{! <t ft /Mfi <h © * 'D*HE V C £ JQ Afttf <t 

[0 0 3 2] ifflJCDK^-f/XmBE^CtoTttWr* 

5-f >iI#?NfM tC(3 5 ix s) ©W* tGB(l 7 u 
s) tC, A*>y7rTFT©y-hCmJBEVGB(2 5 V) ifi 
EnSn$n-5c C©tGB©$P B K^ A'777TFT TL£ 
ItT, 7^>/t'J§iCL(90pF)tKH>SI 



(6) 

70 

©0^L^^#5S^1;CDL(3 0 pF) <b£3fettf 

K U>f >»©*ffiVDU*«. (VC= 1 3 V£tp£»KVSIG 

= 4 V«fi©) VDDU£#Kfc5. A777TF 

t ©y- h mm^T** o , a" y 7 7 t f t Atxw £ nfc 

KIR7 1/-ATI1, 7'f>^t'J«lCftI«EV 
C0MLU£2 VSIGL (2X2V) ±tf*. ^©£SS> iSsH 
TFT©KK>tEVDDtt. >^=E'JOSilS^ 
(CiO. 2VSIGLCLM/ (CLM+CDL) =3V7ctt±# 

10 iI*)EVC0MLU£2 VSIGL (4 V) Ttf, 3V£tfffiT 

lijmffi (4V-7V) £»*££**T€r*. -Tftto-feH 
y-f A*«JES: 7 Vt5^ 4 VtCtSMT^^. 
[0 0 3 3] ££Ttt±«K5^A£W;:£oTIMIiL 
Tflffl K y-f A*tcMbT ; fo^7k-Ai:«IS>' U 

[0034] *^jfi«©«t3fc^#5teKi(rr*«^, 

20 ?!J^tlCH*TFT©V-X«ffi^iEftjS»fflt^:«) 

[0 0 3 5] *^Ms«Ttt**HK*|6j±*1i-« 
*ft**CLC (0. lpF) ©9fS©#*D^*C 
AD (0. 9pF) KtCliTFTfflV-XigS 
tita©y- MiOIBCJgrtUT^i. 7-f>/tU 

fc«E«*aa*a«#6n*. ft*©sg»j7j-& 

Ttt, 7 V— 6. 2Vt&5. 

[o 0 3 6] z.<d&o\Zs *mffi.m<Dmm-ismz&n 

tf. H 7-f A**JI©S#S^±©«ffi$riB^{CEniPT^. 

[0 0 3 7] 0 6 ft, **S£0<J©^Bl^^Sa©Sgl5© 
¥ffi«ig^7K1-0Tfe§„ IITFT TP«, y^XV 
CVDfttMJnfeMSS 1 ^^iditWFT 
T^S. ^ffllsISSTFT TBtt. Wi;*ffiT^*nfc 
40 M8S i SI/- !f-7--;HSKJ:D*»nsbfc*|| 
US i £0g»Hi-f*TFT-C*4. ^a*@COML 
U, A'777TFT©y-htlGB, H*TFT©y— 
hmffiGPtt. tsfnfcAl/Cr2II^ffltU 1 
|SI«HC^^->»ricbfc*>OT?»*. 7-f>^ ; eUM 
CHJ, ^ii«®COMLU±(C, y-M6»lfi (S IN 
» iPI-iOWJItA 1/C r 2IR0DHH>E 

&Dit&m%:mm-r : £>z\t\z&.'oMtfi2nT^z>. 
[oo3 8] *nmm\z£tui. &mnmzg;mmmz 

so ©BBP**«ttlCf*it*<*<. «*H^©iW-l>$S 
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// 

Jtftfrftl^. 

[0039] mmmM\z&z>#mmmty-h 

<« bfrfc, *Mffiiy-h^>GO, Gl, -t 
©IBHSJ£< (SlOOiimW) fi 

[0 0 4 0] ZtlibOrty 77IUI&H B^TFTilWI 

ciiftacifiET't, fma*i cmizz^mzL 
[o 0 4 i] H7-rn«ffifi«tr«tD. iccd 

[0 0 4 2] 0711 *36W©«Sat*S««:ffll'»fc7 
HJfi«0«ll&**-r»«HT**. *-#-K5#©f|5 

[0043] <mmm 2» hs h 

H H3©^MS«tWi;T?**. 0911 B8©^K0I 
©BBtbiSPSr^-T^'f A3 1 *- 
[0 0 4 4] i8ll *^lt«OSSMK|5lK©'5-&. 03 

«)3uk:ffia-rs±«© km a i cT?«»$ns»» 

te7J5$T\ ttn&£»E*»-r*. VDDtt, FMAIC 

I3©3Dl:ffiat4Tl© FMA* I Cfr<=,fc. I^ffi 
®!*««#«EE**tt*&$nTl>*. b^U ^iJ«SK« 
bTt^ftl^. VGBH Ay77TFT©y-HET* 
5. VGH HiSSTFT©y-FSJETa&tK 0 3©|5] 
g&© l#a-fftfc>*.G 1 VDH 
A*^7TTFT*^©ttJ*«£E-rftt)-feSifgTFT» F 
U^>«JET»0. KH" >«©«»«»£*#*■*-*. 
VSH liTFTOV-XiEETJbD. ftfaSffi©^ 
ffiVCOMi«)M«£E^iKfi^SCLClCjat)0, £'n*<* 
*ffl©ttffi£ft6. VCOMte, HH >*ffiVDDtiMffl 
T\ VC=1 3 V*«pii>fral8*lVSIG0 (IV) CD 

[0 0 4 5] B9Cil/>T, M >S#?Nfffi tG (3 5 
ju s) ©M¥ tGB (17ms) (C. A77?TFTCDy 
-McttffiVGB (2 5V) StTOdTS., t GB©fflW 
fc, A'777TFT TLSrilbT, M>^ ; E I J^*C 



(7) 

12 

L OOpF) HK>»CifiVD 

VDD (VC= 1 3 V*^L>{CVSIG=3 Vfifi) 
b<ft&<, &tC, A^^yTFTCy-hfcflEfcTtf, 

-f >*^r'Ji?S©#»*JEEVC0MLU£2 VSIGL (2X2 
V) _Ltf*. ■€■©!§*, H*TFT©KWf>«ffiVDU 
tt, M>^ : EUC0M^l;J;0, 2 VSIGL ICLM/ 
(CLM+CDL) | = 3Vfc*tU#t«. ioaKWIWtG 
©F B 1> *Ift*«m{iH ftffi ( 1 3 - 2 = 1 1 V) ift 
io ^TH5fc». £J3. ffiifitll VSIG+ VSIG0 + 
2 VSIGL ICLM/ (CLM+CDL) ) = 7 V OMHMS&m 
mZtlZ H itrft^„ ff7 U-ATfc|S|«ft3&£j6*» 

ttffi (3V-7V) Tftfc^, F 

M A**JEE©Slf £ 7 V^e, 3 VlC<£MT^-5o 
[0 0 4 6] #^&S0i|TH -T^TcDiii*rt{C^ffi«^ 

3->i*BttJ*sn6^ b^u &a«s©£iiv 

SlG0£Ttf e»n5„ ft*. VC0MLm^ftbT?W«CD3»* 
20 £f#-5fc«> VSIG0#2 VMt*li. ZWTztb. mm 
TFT<DV—7>nm<DMm&M%.&l 8 — 1 6VlC{£S 
TFT©X^y^>yi#ft©«rFk:J:*£jSfift 
©{gT£&#T#3<, 
[0 0 4 7] «afe6£0<J 3 )) 01011 *1S0MI^ 
3 ©SSHKBI&S^-rmfcBTftS. 011 
tt, 01 0©#fal@II&£e»rr*fc»©«ffiift»*jS-r 

ffi*2»*Kjn*., A777TFT zmm it f u-f > f 

30 [0 0 4 8] *HJ£^Jtc*liT«. A777TFT TB 
1, TB2£X-f >yf>mc:ti:J:0. B^bftu 
FMAI ca>5flM&Stt*ISMM9*t*EEVDD*» 2* 

>FMAI CW^TS£¥M£-tf-rftfc>*> I C{@gc£ 

[0 0 4 9] HJ6«l M>/ : E l J§iCL 
1, CL2 (9 0pF) *!fn?noHK>SLl, 
L 2»C^fiK$n§. ft*. KLT^Sl* IBH^» 
CL=3 0 pFTS.0, &H*tCtt, #Un$**«»JsKS 

40 

[0 0 5 0] VGB1, VGB2tt, y 7 r T F 

T TBI, TB2©y— h«JET**. VGtt, *±?iJ© 
I$TFTCOy-htEt*^ VD1.VD2H ^tl 
-fnA* 7 7 7 T F T TB 1 , TB 2 5>©ai^«ffif ftt) 
%H*TFT©FH'>*JEET?*t), flS&S 
B©HU-f>»©«JEEjR»JC^bT^*. VS1, VS 

2«, wiBFu-f >*fcs«"r*ia*TFT©v-^* 

[0 0 5 1] ffit7l/-Al:*^§M>IW1 (t 

so g=3 5ws) (Dmnm&mft&mwtZo rntsa© 
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13 

KWf >«fc* *ftGBl (12 mS) 
\Z, *J£VGB1 (25V) TFT TBl©y-h* 
SfcfflijnSn, TBI 4: frt> VD 1 = 1 7 Vt 

CLlft*3ttl£*l£. I&^T, TBl**Jg0rtt 
JSfc&SfcHWflC. *ffl«ffiVCOMLl £±tf (0^4 
V) , CLl©S«ie£fc:«fc»5, VD1£±# (4X9 0 
/ (9 0 + 3 0) =3V) £-£5. ^ntriD, t G© 
gfTOlfTFT TP1 OHH >«JEVD1 #i@< 
AD. ***«K:»cSg*CLCl K3fe«Sn*IE«tt©« 
EEtf*3V±*-r«. ^. ^MOFK^W io 
**. tGBlOHSBT, VDD#tftfftt&&0. TB 2 © 
y-h*ffi(C*ffiVGB2 (2 5V) fttgUndfU TB 2 
1 GB 2 ©»!IBItC*ffl*!g4: A 0 CL 2 #VD2 = 9Vi 

3 4:|Wm#lC, AMCVCOHL 2 £Ttf (4-0V) , C 
L2©g«S£»CJ:»5VD2fc3VffiT£-ti:<5. 

»SiF*CLClK*«Sn*iE«tt©mBE*»3V« 
T-T*. ^SC7U-AT«, nn&©«*5-f >i»ft 
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